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ABSTRACT
Objective: To evaluate the effect of 2.5% sodium hypochlorite 
and four intracanal medications on Candida albicans harvested 
inside root canals.
Materials and methods: The contaminated canals were 
irrigated with sterile saline and then treated as follows: filled with 
(1) calcium hydroxide and saline, (2) calcium hydroxide and 2% 
chlorhexidine gluconate, (3) zinc oxide and 2% chlorhexidine 
gluconate, (4) amphotericin B powder and distilled water, 
(5) irrigation with 2.5% sodium hypochlorite with no medication 
and (6) no intracanal medication.
Canal access and apex were sealed with cavit and the 
roots were stored in an incubator at 37 ± 1°C for 14 days. The 
canals were reinstrumented and irrigated with saline. Sterile 
paper points were used to transfer the root canal contents 
to test tubes containing saline. Part of the suspension was 
harvested on Sabouraud dextrose agar with chloramphenicol 
and incubated at 37 ± 1°C for 48 hours. 
Results: Group 5 was effective in 90% of the samples and 
least effective was group 1 (50% effective).
Conclusion: Within the limitations of this study, long-term 
intracanal medication was important to eliminate microorga-
nisms especially Candida albicans present inside root canal.
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INTRODUCTION
The control and elimination of microorganisms is very 
important during endodontic treatment because of their 
role in pulpal and periodontal diseases.1
The chemomechanical cleaning of root canal is 
most important part of infection control process and 
can eliminate many of the microorganisms present. 
Although some may remain in the root canal system as 
they have the ability to penetrate deeper into dentinal 
tubules. Hence, an intracanal medicament is necessary 
to eliminate them.2,3
For selection of the proper intracanal medicament 
it is necessary to determine which microorganisms are 
present to destroy them and neutralize their byproducts. 
Calcium hydroxide alone or in combination with 
other medicament has been widely used in teeth with 
radiographic evidence of periapical lesions.4 However, 
there are some cases where conventional therapy does 
not eliminate these microorganisms from the root canal 
system.5
Microbiological investigations of apical periodontitis 
have revealed that yeasts can be isolated from the root 
canal together with bacteria.6-8 A total of 48 fungal 
species were isolated from root canals of teeth with apical 
periodontitis.9 The most common isolated species is 
Candida albicans since it has the ability to colonize deeper 
into dentinal tubule.10 
Hence, in the present study, we evaluated ex vivo, the 
effect of 2.5% sodium hypochlorite and four intracanal 
medications on C. albicans harvested inside root canals.
MATERIALS AND METHODS
Sixty human freshly extracted single rooted teeth 
(non-carious-closed apices) were used in this study. The 
crowns were sectioned and the average root size was 
~16 mm. The root canals were instrumented 0.5 mm short 
of apex up to #25 file.
The roots were coated externally with two coats of 
nail polish, except the cervical access and apical foramen, 
and autoclaved at 123°C for 30 minutes. The remaining 
procedures were performed inside a laminar flux 
chamber using sterile materials and instruments (Fig. 1A).
Root apices were sealed with Cavit cement and root 
canals were contaminated with 0.1 ml of a suspension 
containing 108 C. albicans cells using sterile micropipette. 
The access openings were sealed with a sterile cotton 
pellet and cavit cement and the roots were placed in a 
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sterile receptacle and maintained in an incubator at 37 ± 
1ºC for 48 hours following which the sealings were 
removed and the root canals were instrumented again 
up to #40 file using 5 ml sterile saline for irrigation.
The roots were divided into groups of 10 each 
according to medicaments used.
Groups are as follows:
• Group 1: Ca (OH)2 powder and Saline
• Group 2: Ca (OH)2 powder and 2% CHX
• Group 3: ZnO powder and 2% CHX
• Group 4: Amphotericin B powder and distilled water 
(Fig. 1B).
• Group 5: Irrigation with 2.5% NaOCl during the 
procedure with no intracanal medication. 
• Group 6: Roots are sealed with cavit with no intracanal 
medication: (control group)
The roots are then incubated at 37 ± 1°C for 14 days 
in an incubator (Fig. 1C). After 14 days, canals are again 
instrumented with #25 file and irrigated with saline to 
remove medicaments.
For microbiological evaluation sterile paper points 
(#25) are placed in the root canal for 1 minute, and 
then placed in a test tube containing 1 ml sterile saline 
(Fig. 1D), shaken for 30 second and 0.1 ml aliquots were 
harvested on Sabouraud dextrose agar plates with 
chloramphenicol (1 mg/ml) and incubated at 37ºC for 
48 hours (Fig. 2). Pure culture, isolated from the canals, were 
identified and confirmed by Gram staining and germ tube 
testing.
The Fisher test was used for statistical analysis and 
p-value <0.05 was considered to indicate significant 
statistical difference and software used for analysis was 
statistical package for social science (SPSS).
RESULTS
The results are reported in Graph 1. 
2.5% NaOCl was effective in 90% of the samples 
followed in decreasing order of effectiveness by ampho-
tericin B powder and distilled water (80% effectiveness), 
ZnO powder and 2% CHX (70% effectiveness), Ca(OH)2 
powder and 2% CHX (60% effectiveness), Ca(OH)2 powder 
and saline (50% effectiveness) and saline + no intracanal 
medication.
Figs 1A to D: (A) Laminar flux chamber, (B) amphotericin B ampule, (C) roots are incubated at 37 ± 10ºC for 14 days in an incubator 
and (D) sterile paper points placed in a test tube containing 1 ml sterile saline
A B
C D
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DISCUSSION
The objective of endodontic therapy is to achieve a root 
canal free of microorganisms. This can be achieved 
by shaping and cleaning of root canal with the use of 
antimicrobial irrigants and intracanal dressings.12
Sodium hypochlorite13 has been widely used for 
irrigation. However, some microorganisms may be 
resistant to conventional endodontic treatment.
2.5% NaOCl used as an irrigant during instrumen-
tation-showed best antifungal efficacy. 2.5% NaOCl was 
used since it is known to posses similar antifungal effects 
but low toxicity compared to 5.25%.14 Ninety percent of 
samples presented negative C. albicans culture after use 
of 2.5% NaOCl solution. The growth of yeast in 10% of 
the samples may be due to the difficulty of penetration 
of this irrigant into root canal irregularities.15
The root canals irrigated with 2.5% NaOCl were not 
treated with an ICM and also since EDTA was not used 
during instrumentation deeper smear layer may not have 
been removed, which otherwise might have enhanced 
action of chemomechanical preparation thus eliminating 
all microorganisms.
The control group, irrigated only with sterile saline 
showed C. albicans growth in 90% of the samples. The 
elimination of C. albicans in one control sample may be 
due to the physical effect of irrigation.16
Second best result was shown by amphotericin B – 
(commonly used antifungal agent).17 It is an antifungal 
polyene antibiotic derived from the species Streptomyces 
nodosus. Amphotericin B is fungistatic as well as fungi-
cidal depending on concentration used. Drug acts by 
binding to the steroids in the cell membrane of fungi, with 
resultant changes in membrane permeability allowing 
leakage of intracellular components.
Combination of ZnO and 2% CHX was better compared 
to Ca(OH)2 and 2% CHX.
18 Ca(OH)2 mixed with saline 
was least effective in eliminating C. albicans.19 Candida 
albicans has been demonstrated to be highly resistant 
to Ca(OH)2 if used along with inert material, such as 
glycerine, saline.17 
Recent studies have suggested that CHX combined 
with Ca(OH)2 is effective against Ca(OH)2 resistant 
microbes.20
Chlorhexidine is more effective than Ca(OH)2 in 
eliminating C. albicans.21 Since, CHX is known to have 
substantivity showed slightly better result when mixed 
with Ca(OH)2 compared to saline.
CONCLUSION
This study reinforces the importance of endodontic treat-
ment in two sessions with the use of long-term intracanal 
medication to eliminate microorganisms present inside 
root canal. Candida albicans is an opportunistic micro- 
organism and a poorly functioning immune system might 
increase the risk of fungal infection in the root canal space. 
This study also highlights the presence of C. albicans, 
which may persist even after endodontic treatment.
Further evaluation has to be done to find an irrigant 
along with a medicament to eliminate all microorganisms 
under clinical situation.
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